[1] We report characteristics of quiescent filament eruptions that were not associated with coronal mass ejections (CMEs). We examined 12 quiescent filament eruptions, each of which was located far from disk center (!0.7 R Sun ) in diffuse remnant magnetic fields of decayed active regions, was well observed in full-disk movies in Ha and Fe XII, and had good coronagraph coverage. Of the 12 events, 9 were associated with CMEs and 3 were not. Even though the two kinds of eruption were indistinguishable in their magnetic setting and in the eruptive motion of the filament in the Ha movies, each of the CME-producing eruptions produced a two-ribbon flare in Ha and a coronal arcade and/or two-ribbon flare in Fe XII, and each of the non-CME-producing eruptions did not. From this result, and the appearance of the eruptive motion in the Fe XII movies, we conclude that the non-CME-associated filament eruptions are confined eruptions like the confined filament eruptions in active regions.
Introduction
[2] The filaments and filament eruptions considered in this paper are located in quiet regions that are occupied by large-scale, diffuse, remnant magnetic fields from decayed active regions. The filaments in these regions are called quiescent filaments [Tandberg-Hanssen, 1994] . They are observed as elongated dark features in chromospheric images on the solar disk. At the limb, they are bright against the sky and are known as quiescent prominences. These features are sheet-like structures of condensed chromospheric-temperature material suspended in the lower corona. This material has a temperature $100 times lower and a density $100 times higher than that of the surrounding corona. The filament traces a magnetic polarity dividing line below it in the photosphere, because it is suspended in sheared magnetic field in the core of a magnetic arcade [Martin, 1989; Schmieder et al., 1996] .
[3] After persisting for days to weeks, a quiescent filament can abruptly disappear in less than an hour. Such an event is known as a disparition brusque (DB). There are two categories of DB events, namely dynamic (DDB) and thermal (TDB) [Mouradian and Soru-Escaut, 1989] . In a DDB, the magnetic field undergoes a dynamic drastic change in configuration, an eruption that in many cases ejects the filament from the Sun, and also produces a coronal mass ejection (CME) that has the ejected filament in its core [e.g., Moore, 2001] . A new filament does not form in the disrupted field configuration for at least a few days. Apparently, a new filament cannot form until gradual evolution restores the appropriate configuration to the sheared core field. In a TDB, the field configuration is not disrupted. Instead, a temporary increase in heating of perhaps an hour in duration ionizes the neutral hydrogen in the filament material so that the filament becomes invisible in Ha. When the heating subsides, the plasma cools, the neutral hydrogen reforms, and the filament reappears.
[4] It has long been known that the collision of a CME with the Earth's magnetosphere often produces a geomagnetic storm [Gosling et al., 1991] , and that an erupting quiescent filament (a DDB) is often involved in the birth of a CME and becomes part of the CME [Webb et al., 1976; Webb and Hundhausen, 1987; Munro et al., 1979] . It has also long been known that the disappearance of a large quiescent filament tends to be followed a few days later by increased geomagnetic activity [McNamara and Wright, 1982] . Detailed study of individual DDB-CME events shows that the erupting quiescent filament is a tracer of the core of the magnetic explosion that becomes the CME [e.g., Choudhary et al., 2002] . However, many DDBs have no associated CME. Statistical studies of DDBs identified from Ha or microwave images taken during times covered by coronagraph observations show that about 30% of quiescent filament eruptions have no associated CME [Pojoga and Huang, 2003; Gopalswami et al., 2003] . Because the DDBs are identified by comparing images from one day to the next, these statistical studies do not reveal the nature of the eruption in non-CME-associated DDBs or how it differs from that in CME-associated DDBs. In this letter, we report observed characteristics of quiescent filament eruptions not associated with CMEs and consider the implications for the nature of these eruptions.
Data and Event Selection
[5] The filament eruption events reported here were found in full-disk line-center Ha movies. We found many of our events in the full-disk movies from the Improved Solar Observing Network (ISOON) instrument at Sacramento Peak. These images have 1.1-arcsecond pixels, and are recorded at a cadence of once per minute. The rest of our events were found in the Ha movies from the full-disk synoptic telescope at Big Bear Solar Observatory [Denker et al., 1999] . These movies are practically the same as the ISOON movies in cadence, spatial resolution, and visibility of quiescent filaments.
[6] We have found 12 DDB filament events (listed in Table 1 ) that were well observed in the full-disk Ha movies and that also met the following five criteria. First, each filament was a large (length >100,000 km) quiescent filament, seated in the remnant magnetic field of one or more decayed active regions. The magnetic setting of each filament was found from a full-disk magnetogram from the Michelson Doppler Imager on the Solar and Heliospheric Observatory [Scherrer et al., 1995] . Second, each filament displayed eruptive motion as it disappeared and did not reappear for at least a day. This behavior ensures that the filament disappearance was a DDB event rather than a TDB event. Third, we required that the time span from eruption onset to a few hours later be covered by observations from the C2 white light coronagraph of the Large Angle Spectroscopic Coronagraph (LASCO) on the Solar and Heliospheric Observatory (SOHO) [Brueckner et al., 1995] . The LASCO C2 coronagraph images the corona around the entire Sun from 2 to 6 solar radii and detects practically any CME that originates well away from disk center. Fourth, we required that the filament eruption be located at least 45°(at least 0.7 R Sun ) from disk center, in order that we can be confident that the LASCO images show whether or not the eruption produced a CME. Fifth, we required the filament eruption to be covered in the 195 Å Fe XII coronal images from the Extreme-Ultraviolet Imaging Telescope (EIT) on SOHO [Delaboudiniere et al., 1995] . These images show the coronal plasma at temperatures around 1.5 MK, have 2.6 arcsecond pixels, and usually have a cadence of 12 minutes. These movies show coronal-temperature aspects of the magnetic eruption in which the erupting Ha filament is entrained. They also show whether an arcade of coronal loops, straddling the magnetic neutral line previously occupied by the filament, was produced in the aftermath of the eruption.
Results
[7] Even though in each of the 12 events listed in Table 1 the filament disappeared by erupting, only 9 of these eruptions produced a CME. In the aftermath of each of the CME-associated eruptions, either a two-ribbon flare or both a two-ribbon flare and a coronal arcade formed straddling the magnetic neutral line. These usually persisted for several hours, in the normal manner of long-duration flares that are produced together with a filament eruption and CME [Kahler, 1992; Webb, 2000; Sterling et al., 2000; Moore et al., 2001] . None of the 3 non-CME eruptions were followed by a long-lasting two-ribbon flare and/or coronal arcade. In these eruptions the pattern of Ha and Fe XII emission was more complex than in the CME-producing eruptions, and was of shorter duration, fading away within an hour or so after the filament disappeared. In the CME eruptions, the filament in the Ha movie usually appeared to be ejected, appeared to lift off and erupt upward. In two of the non-CME-producing eruptions (01 May 2003 and 02 May 2003), the filament motion in the Ha movie also appeared to be ejective in this same manner. However, in the other non-CME-producing eruption (09 Jun 2003), the filament motion in the Ha movie was qualitatively different, more of an unwinding or a turning-over than an upward ejection. In the Fe XII movies, the motion of the filament appeared to be ejective in all of the CME-producing eruptions and each of the non-CME-producing eruptions appeared to be a turning-over or an unwinding. We will now illustrate the above characteristics by presenting a representative example of each of the two kinds of eruption.
[8] One of our eruptions that produced a CME is shown in Figure 1 . Panel (a) shows the Ha filament a few minutes before the start of the eruption. The eruption in Ha lasted about 45 minutes, from the start of the first motions until the filament had completely disappeared. Panel (b) shows the two Ha flare ribbons about an hour after the filament eruption. The magnetogram in panel (c) shows that the filament was on the neutral line between two large areas of opposite-polarity diffuse magnetic flux. The images in panels (d) and (e) are running-difference images from the EIT Fe XII movie. Panel (d) shows the filament eruption in progress, and panel (e) shows the coronal arcade about three quarters of an hour later. In both the Fe XII movie and the Ha movie, the filament motion definitely appeared to be ejective. The images in panels (f ) and (g) are runningdifferences of images from the LASCO C2 coronagraph. An obvious large CME from the filament eruption is seen in panel (g), at roughly 2 hours after the filament eruption on the Sun.
[9] One of our eruptions that did not produce a CME is shown in Figure 2 . The Ha image in panel (a) shows the filament about an hour before it erupted. The heliographic location of this filament (on the northwestern disk at about 0.7 R Sun from disk center) and the filament's length and orientation all are similar to those of the filament in Figure 1 . The duration of the eruption viewed in Ha was also about the same as for the eruption in Figure 1 , about three quarters of an hour from the initial motion of the filament to its final disappearance. The Ha image in panel (b) shows the region a few minutes after the filament had completely disappeared. As in this image, no flare ribbons or other brightenings were discernible in the Ha images during or after the eruption. The magnetogram in panel (c) shows that the magnetic setting of this non-CME-associated event was similar to that of the CME-related eruption in Figure 1 : These CMEs were much less obvious than the one in Figure 1 . SSC 7 -2 the filament neutral line was between diffuse remnant negative flux to the west and diffuse remnant positive flux to the east. In the Ha movie, the filament motion was mainly upward, giving the impression that this filament eruption was an ejective eruption like the one in Figure 1 . However, in the Fe XII movie, the motion of both the dark filament and brighter coronal structure around it definitely appeared not to eject, but the filament seemed to turn over as it disappeared. The Fe XII running-difference image in panel (d) illustrates the complex character of the rapidly changing coronal brightening that occurred in this eruption. The rate of change and the brightness decreased over the next hour. The faint bright features seen in the Fe XII running-difference image in panel (e) are the last traces of this complex brightening in the magnetic field rooted near the neutral line. In agreement with the absence of a pair of flare ribbons in the Ha movie, the coronal image in panel (e) shows that there was no coronal arcade in the aftermath of this filament eruption. Finally, the LASCO C2 runningdifference images in panels (f ) and (g) show that the corona above the eruption was about as undisturbed about two hours after the eruption (panel (f )) as is was before the eruption (panel (g)), clearly showing that this eruption produced no CME.
Discussion
[10] It is well known that many quiescent filament eruptions occur at the onset of CMEs. Statistical studies of the concurrence of CMEs with filament disappearances imply that a significant fraction ($30%) of quiescent filament eruptions are not associated with CMEs. We have corroborated this conclusion and have found characteristic differences between the two kinds of filament eruptions by examining, in Ha movies, Fe XII movies, and white-light coronagraph images, the dynamics and consequences of the eruption in a random sample of 12 quiescent filament eruptions. Our sample of 12 events is not large enough to establish the fraction of quiescent filament eruptions that do not give rise to CMEs. That 3 of our 12 events had no CME is consistent with the 30% finding of the statistical studies. We are presently expanding our sample to improve our statistics.
[11] It is known that a filament eruption in an active region is either ejective or confined [Machado et al., 1988 ; (f -g): LASCO C2 running difference images (f ) before and (g) after the CME emerged from behind the occulting disk. The edge of the occulting disk, at 2 R Sun , is marked by the white circle. Figure 1 . The running-difference image in (f ) is before the eruption and the image in (g) is about two hours after the eruption when the CME would be expected to have reached somewhere around the location pointed to by the arrow, had the eruption produced a CME. Moore, 1988] . Ejective active-region eruptions produce CMEs; confined active-region eruptions do not produce CMEs [Canfield et al., 1999; Falconer et al., 2002] . In these eruptions, confined or ejective, the filament is held in the sheared core field of a closed bipolar magnetic arcade (as in quiescent filament eruptions), and the eruption is apparently driven by an explosion of the sheared core field [Moore, 1988 [Moore, , 2001 Moore et al., 2001] . We believe that the results presented in the present paper show that the dichotomy of confined and ejective sheared-core-field eruptions found in active regions extends to the larger-scale, weaker-field similar magnetic configurations in which quiescent filaments reside and erupt. That is, it appears that quiescent filament eruptions are similar to active-region filament eruptions not only in their basic pre-eruption field configuration being a closed arcade with sheared core field, but also in their having a similar dichotomy of confined and ejective eruptions. This similarity suggests that quiescent filament eruptions, confined or ejective, are unleashed in the same way as active-region filament eruptions.
[12] From line-of-sight photospheric magnetograms it is not possible to detect the shear in the core magnetic field that presumably holds the filament or to examine whether the sheared field configuration is significantly different for the two kinds of eruptions. This is illustrated by the two examples presented in this paper: the line-of-sight magnetetograms show a similar photospheric flux distribution for both the eruptive event and the confined event. Also, the source region of the CME studied by Choudhary et al.
[2002] had a flux distribution similar to that in our examples. Moreover, the energy for the eruption, in the form of shear in the core field, may be stored mostly above the photosphere. Therefore, to detect whether and how the sheared pre-eruption field configuration differs between confined and ejective eruptions, it may be useful to observe the vector magnetic field in the core field at higher altitudes, by using infrared or ultraviolet lines formed at chromospheric or transition-region temperatures in the filaments.
